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I» 

• I 

t 

1020020077000 #^ <Q*\: 2003/5/9 

^31^ H^H^ll^. ^ ZL *)l2^i?H 7flAl^cf. 7 flA]^ <^tg oj^^i 

H*l|J=fe f ^31^^ nflu|5^ oj a ^^o] 71^2}-, ^ofl ^^s. 

t# #^1°1H1- ^-71 ^}o]^ S£d\] 

^^^Cf. iLJrf^ ^ojofl^, oj^sfl^ ^*Lcq oj 3# 7 }-<i*Hr *1B^, 

7}x}±t ^ ^ ^r^_^^, tf^l 5L^1"# 

^^t!r 3, ^ ^^sj-jl, ZL_^# iflofl ^^-fc 7>^1 #^ t^S 

*l ^£4. ^°\] ^}^, tQEL ^^51 aj^, 3 7l ^ oj^ 

5L 3b 
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1020020077000 2003/5/9 

•a^ll^ HUH^S ^ aflSHJ-^ {Monolithic inkjet printhead and method 

of manufacturing thereof} 

£ la ^ £ Idtt ^2J|£) «J-aio^ o o i 3 ^j = ^ ^^11- q-E)-^ iL°] 

^7fl a}a15L ^ oj£i -4^* ^^^>7l ^tr 

£ 2tt q.^^ ^o] ^£o)cf. 

£ 3aTr ^r^tr €*HH ^ °Ji3.3! HflBaflE.^ 

£ 5 ^1 £ 16^ £ ^ofl 4^ Mil 0 <j5L3& ^H*)]^ tir^^tr ^lS^ 

110.. .71^: 120. . -I-3HH 

121. . .^11 iLJL# 122. . .*fl2 iLJ:# 

124. . .^if^ 126...*ll3 llf 

127...a]^# 128. . .-g-^r# 
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129... dt^^ 



134... 6 JH^^ 



138.... 
142...«lB| 



132. . .°Ja^tH 

136. ..i^f£ 
139. . 

144. . .5.^11 



<15> 



<16> 



<17> 



^tiV^ o.s. <%E1$. H^lBSilH^, <?]3)-g- nl^V ^ ^ (droplet 7l-l=-g-*l 

^ ^*Rr ^*H1 ^ aj^o} <Mmr #*H4. °J3 

cf. ZL °Jai ^(bubble)-!: 1^1^ =L ^ 

« 0 VAlo} oj H ^J H^H^l^lAi^ OH*} ^ A o V 
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1020020077000 #^ ^*}: 2003/5/9 

^7} Jl=7fl Sl^, "Sl^ofl^i <£°] ^-^£1^^ §lEl<H] o]^*V oj 3 - ^Bf 300 £ 

^A^l *fl^3l 0 jH°fl 71-^711 ^cf. o] S olsfl ^ J^ofl °Ja 

i=M ^-t^ (top-shooting), a>o-|i=-^ (side-shoot ing) , ^-tt^ (back-shoot ing) 
^ojiL ^€ ^ $14. fMr% U <H^ Hll-^ ^ H J"^4 <>me] 

3-1: tt o V ^°H, ^"TT^ H o V ^ ^1"^ H o V W °<J3. <33^ S# Wj" 

^S. a>t^o] oj 2 M# « 0 >^1- ttr^. 

°1 7>^^^> *M}. iS^S} ^71 Afolo] ^ 

(cross talk)£r ^I^a-^ A>ol^ tJ-^ ^o}o) *Vcf. 

DPI (dots per inch)# ^°l7l ^sflA^ n]-^ tff JI^JES. afl^^- ^ oi^o) ^4. 

3^ ^7l7> 7f^-fV tb #°>°> tr4. ^T, 7>^^ ° 0 la2f §1E^ *#Z}o] ^ 7^ 

*fl*l^r 13 ^-*>7V 3<H<>> ^ ^ -1^-0^5: ^-Al7_> ^ 
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1020020077000 #^ H*}: 2003/5/9 

<20> 51 la ^ £ lb^ ^2fl5] 1^ wj-^i^ oj H 3j k^B^H^ ^3flS.>H. 

US 4, 882, 595 JL ofl 7fl*l€ BUH^l^S} ^-S* H-Ej-ifl J±<U ^7fl a>a1ie. ^ zl 

°<JH ^*}7l ^-^-SLolcf. 

<2i> 5L la^ 5L lb» ^2:^, #Hfl^] Iff- oj a ^i H^H^^r, 71^(10) 

3}-, zl 7l*(10) SHI -i^lS)^ <3H(29)7> *K^1tt °o 1 a^tH(26)# tb^*Rf 3*1(14) 
°Ja^Hl(26) ^1 ^l^ *lE)(12)sq-, «ga ^(29'H £#3^ i^(16)°l <8 

-$3 «5ll^H(18)» T 1 ^!^ #71 *1 3(12)41 €^ ^Bflo^ ^ = 7> 

<H *1 3(12)41*1 1<>1 6 <jH^3(26) t|H *fl-£l3! °Ja(29)7]- 7>^5]<H 

(28)°1 ^S^^cf. 31:(28)£- Tfl^o.^. ^%>*>7fl =Ul, ^ofl o}-^ oj H ^ 

(26) *fl^*l <8H(29H <g-«?H 71-^7^ i^(16)-£- ^*fl *M(29')°1 

£#^rf. zl cf^l, iMfH.(22)^Bi 0 Ja^^(24)-g- ^-*fl °Ja^tH(26) iflJfS. <3 
a.(29)7> <yH^3(26)fe cfAl oj H ( 29 )s. 

<22> ZLflcfl, ojal^V 7>^1 ^HflS] « 0 >^^ °c!H35 H^m^s.* ^lSs>7l 

3*iH*r, ^#(16)^1 ^ #eflo]H(18)^- <><JH^3(26) £ ° < JH^^(24) ^°1 

H SHI ^€ 7l#(10)-i- ^515. ^ll^H g^SHo) *\]2i ^r^\H 

§eflo]H(18)^ 71^(10)^ £^*H1 .2-^1^ §-^7> ^€ f 5tl^r #^1 &t|- 

. 5^, °<JH3N(26), °J ^(24) ^ oflM-ts.(22)7> jg^#ofl «B^i£i<>| 

£3 2n#( 16)31 ^, ^ £°lfecfl tb7jl7> fla.^, ojofl rcj-e}- ^-g- 

oi^ ^ ££ 4 j7^^-£» 7 >^i °ja3! = » ^^*l"7l7> ^-^l-cf. 

<23> 2^41x7, #71^ «}<^ ^ ^Efl^l HflB^S-Sl -g-*l]^ «H4i^-7l 

°i fit 7>^1 ^3^1 ^^S*ll = 7> ^l^Zl £1^, J£ 241^ ZL ^^1^ 
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1020020077000 #^ 2003/5/9 

2002\1 1-S 29 1H ^^fl^U: 2002-007741JLS. ^7fl^ -g- #^^1 tH^^t^l 
^(monolithic) <$3.$l S^H^1 = 7> J£X|£}(>| oicf. 
5L 2» , *Je^ 71^(30)^ ^^o^ °jH^tt](32)7l- 

o] <&51, 71^(30)2] tiH^^o]]^ oj a nfll ^^ (36)7 |. ^^^o^ ^oo}, oj 

3.^(32)^ ti>^l^ ^a.^B](32)<^ nfl^§c( 36 )# ^^Hr °<}H*1)^(34)°1 ^-f- 

Si^-. ^2^, 7l^r(30) ^Hl^ #^#(41, 42, 43)^1 ^#3^ o] 

^1 hc^ #eflolH(40)7> 7)^(30)21- <y*flS. 9X^-. ^ #eflolH(40)^l^ °JH 

^(32)^ f^Jfofl cfl-g-sl^ i,§(47)ol &JLb}, t#(47)S] 

^ £^1(46)^1 <?!^€ *1e^(45)7> wfl^sM t^(47)^ 

(32)^ <£^& 7>o]h.(44)7> ojrf. # 7 1 151EK45HH i£ 

^ 1£r *i<£^(41)^r ^3.^(32) vfl-^ 0 J3.(48)S $.^5)JL, o)d]) ^ <g 

3(48)^ tHM.(4 9) ol A^^^cf. ^l;(49)^r °j£L^tH(32) vfl 

°fl ^ 3.(48 HI ^^-i; 7>«r>7fl s] , ofl rc]-5}. °J3(48)^ ^#(47)^ ^-«fl 

oJH(48')£] ^BflS. zl tj-g-ofl, cfl7l^ °J3(48)£] 3£^<i 2)--g-£Rr 

S^^H ^^l#^(36)S.^-Ei ° 0 ia.^^(34)-gr M ^3.(48)71- ^Js^*! 

^(32 HI t±X\ °J 3(48)7}- ^fl^^lcf. 

^Mtb ^ t 1 ^:* 7>^1 #Efl<^ ^^1^ °J33! 5^1^, ^e) 

^ 7m(30)-4 #eflo]E(40)7> ^^flS ^ ^o] ^^>J7 ° 

*U^£]^r 5U_ou}, SE*}- ^§(46), °<J3.^»U32), °<J 3*fl ^(34) ^ nflu)§ 

-E-(36)7> wfl'i^o.S^I, S. la £^1^ oj 3 ^) s^Ssll-EL^l ^S.* 
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<26> *V3Q, OJ^^J a^E^^oH ^A-]^, oj^ 7 ]. ofl^o} ^-A>£)£.S. -f^tt <?] 

31 ^¥"3: M-^7l ^SflA^ OJ 37 |. oj}^ «?>^*>7fl ^-A]-^ ^ olo^O> 

#4. H^S^^l i^o] 3.71, ^Efl « iL^ ^ ^ ^1-^fe ^^1 

3.7), °Ja ^>^1 ^oj] a. c^^o. ^iL*V <?]7>-i-olc}. 

s-^1, ^£ °J3 -Hp^l €■ <^-§- ^]^lc}. ^tiV^o.s, 

ic# #eflolHS] ^^o] ^-fofl^ oj 37 |. <£;£^ ofl^o) ^Bfl^ 

7} ^-^m ^ ^ ^ofl (meniscus) 51 ^Tll °i£L^tH ^ 

2)7)7} -fr^^r 7A°) ±^ S.^°) ^3.o\) SL¥$\^ 

<27> ^2^, £ 2 °\) £Al^ H^B^l^l &<*H^r, £ A]5l^^ 

#eflolH(40)^ X^l aU^* #7l^ ^-o] oj 3 £ * 

^^i^m. 

<28> ZLBU-11, ^sflo] oj 3 ^i h^H«I1^1 5^^, §3HB(40)^ 

°fl £5t nfl, it^j ii§ #eflolH(40)^ o>qef 

i^#(47)^ xfl^ * °Ja^tH(32)^ ifl^ 7?\7] ^ oicf. ol ^ojj^ ^l^Aj^. 

7>7^o> ^- ^ (47 )^ ^ <yH.^»1(32)^ ifl^^! Aj^^i ±^o_^ t^o 

5L, ^#(47) 01-^-^1 ^3.7} ^^^71 oflq^^^r; 0^3^(32)3*0^ 

711 ^Cf. °H dfl^o} 37 ]^ rto]z\ oj 3 S ^ S-Ajo] *1 
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=L^JL, 5. 2^1 oj^^J S? )EgJn6j SJM*lfe, *\ ^ (45) ^ «H| *§ 

^€ #^#(41, 42, 43 W ^7l^<?] ^S)-#(oxide) EE^r ^s|-#(nitr ide) 

<I£ *1BK45), «9 3^(32) ^ °JH(48) £ i# 7>olc( 44) %■ 

SLth £ 2o\) 5LA]s} H.^H«flS^A^ t# #EflolH(40)^ ^^7> «1 JH^ 

a=°M ^#(47)^1 zjo^ ^f>}7]) ^*>^1 ^sRr ^^o] o}cf. ^ (47 )o) ^ol7> 
M-Mfe °JH ^^(48')^ °1 *]w>5)^ ^-^3}- on^s')^ 

M# ^1 °j£L(48) ^lM^^^(meniscus)7> °J 3^*1 (32) iflS. ^ 0 J^ ^S. Si 

i^#(47)^ 7H]-X>eH 71-01^.(44)1- ^^Al7l^l^>, 7>olc (44) o) ^ol7> uj 

^ ^Tfl sl^, 71^(30)^- ^]^*H °j3^tH(32)# ^^*>7l7> ^r^M £H, 5EHV ^ 
# 7VolJEL(44Hl «Hr(49)^ ^^-o] afl^^r &$)%o] - 014. ttj-s^ , 

7>ol^( 44 )o 1 l ^«fl ^#(47)B] ^olf ^*1s} S^L*}^ Hjofl^ ^^ 7 > 

*1 ¥71^- 7>^1 #3HB7> 71^; Aj-ofl 0j^ S $^£|ul t Aj- 7 ] ^ 

°1BS] =-4=^ S ^ofl n> 5713 tq-o] ^^£)ol 0J3 3] ^4 £ ^ 
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1020020077000 2003/5/9 

<33> A 0 V 7 ]cq 7 1^^ ^.g. ^^ >7l <^ ^ o. > 

<34> £ ^ oj a7 ]. ^fl^i- ^3L^^^-, ^-71 °j£l;gWHl ^^>7l uflu) 

<35> # 7 ] 7 }$- s£6\) z\^o) ^7} t}^°] lit $W *g^3 ^g" 

<36> >£ 7 } JiJL^-i; A>o]o]] P>^£)x^ ( ^-71 oj^^fl^o) ^o\) <?^}a] Aj- 7 ] oj^fl^ 

<37> Afojofl n}^^, ^1-71 2]- #7l*}°-3. t>)&\<$ # 

^-1- °J7H)-^ 3E*D; ^ ( 

<38> ^-71 ^oflu}- ^5]^, 7>^1^ ^w]^ <a 

<39> # 7 j JS^*^ ^2}-^a!f ^P>2.^£ ^ 7|-^1 ofl^tfl ^-H- 

# *>M-^ i^*Rr wV^^>Cf. °1 ^4", A o V 7l 

1-^ ^--B- W#-g: PTFE SE^r 1-s]-h-V^oi ^o] Hl-^zl^H, ^7) ^r#^ ^(Au)9l 
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loojtan ^ &t}. 

€ A o VJ f *T Ol ^-f # 7 j #JjL #^0.5. 7 }-t£a4 

<42> ^ tf AV 7l OJ^^^o) o^ofl nfl^S^ a o > 7 ] elEi ^ £ 

^15.-^ ^<QS]ZL 7)^3\. ^7) ^#ofl ^#£l^r I^S^oj ^ o] tij-BJ-*] 

*>4. °1 ^-f, IH 5 -^, IH^ItT ^ ^ ^ f^H 

<43> Zl^JI, ^. «Vrg o. Aj- 7 ] ^ ^» 7>^1 T^*}^ ^ 

<44> M. M^ofl 4^ <^*|j^ 0^3} H^H^l^Sl ^lS^^r, 

<45> (7» 71^-i- ^W^Rr ^741; 

<46> (Ll) 4V7I 71 ^ofl ^Jr^ ^>^0.^. ^-^A-l, ^Eifif ^7] f>]B\6\} 

<47> (Cf) ^-71 iLlftt ^g^S- ^Z^o) ^*Rr ^TTjl; 

<48> (e^-) 4>7l J±Jl#€- $H ^*}JI, ^7} ^4-%9\ ti}^ a^oflnV ^ 

7>^1 ^*>^, #7} #7] ^-S-*>^ ^7] i5\3f- ±& 
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<49> (p» AV 7l Aj-J=L j^-fr ^ ^71 tf^-g; 

<50> (W» ^7] 7]$r% ^#SKr nflu^c^, %7] <^a^tH^ ^ nfl 

mnt ^^Rr ^a^im* ^*Rr #31;-!- 

<51> Hi^aL, (7V) #7lHH, #7) 7)^ °1 ^ 

<52> A o V 7 ] (q.) #7^1 ^,.^7] fiiff A>olofl ^7) °ja^^^ $)4*6fl tifl^S]^ # 

7} *\B\ ^ SL^S-^ ^^JI #71 71^4 Aj-71 "^f^ ^#3^ ISl-Ef-g- 
*}^r ?H W>^^. *1 ^"71 <1 ^71 51*ll<4 ^^*V ^#^5. ^ 

ofl ^€ ^ Xl-^, #7) JExfl ^ofl ^<g## ^ Aj- 7 | o^ofl ^ 

<53> A o V 7 ) (4) ^-T^HlA-l , AV 7 j Aj- 7 ] ^jEi oH^o] #7} lifff «>-§-^ 

<54> ^T-71 ^7l Hff ^ ofl ^JE^-i- ^ = ^*Rr 

^1^; A oM a] = # flofl Aj. 7 i <g^ 7l ^ i^m^i: *§^*Rr #31 3-; 
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<55> Oc}7HH, A <M H^TET^ ^ ^JEL A j. 7] 

€ 4*r^ ^f^s 01 = 0]^ ^ 014. 



<58> AV7I ^#£r o]^^ ^ 30 ~ 100/im ^13. ^£]tt ?H 

<59> A o V 7] SfJ^ ^ ^ 21-^-1-4 ^r«"^ # if^Rr ^ 

<60> 4V7I w.^ ^-o. 2}.^°.^ PTFE* a>-§-^- ^ ^o.^, o] ^o. a o i-71 PTFE^ M*34 

<61> *V^, Aj-71 f-o, §1-^5. Ai t^^f A>-g-^- Ol ^-o Aj-71 

l-S}-4^^ #4^4 SJ-^M #^<Hl Sl«fl ^7) ^^<>] S^ofl ^3V^ ^ clef. 

<62> Ef, Aj-7] ^(Au)# A>-g-§ ^ 5U°-^, O] ^o. Ao V 7] ^.o. ^ ^. 

*H ^*fl A o V 7l ^^2] i^ofl ^aV € 4, oiq-. 
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<64> .EE*]-, ^-7] (H» ^H^, A oM "flqf£b #7l 7]^2] ^14tAS^ 

<65> ol§> ; ^J=L^ T^-g. %J-S<5}^ w}^*)^ ^ojlf #>*flS>7fl 

*1%1*H, zj- ^Jl^ a 

71^ *^2l -E|-#£H ^ oirf. t!" #°1 71^-om cfs * 

*m ^5- Xll, II *}oH *fl 3^ #°1 ^^fl* ^5L 9X^. 

<66> £ 3a^ til-BJ-^fV ^A]ofl6fl 4= <g^t£ H^E^CS] ^ ^2: 

1- £Al*V i^olji, c 35 - £ 3a o|] a^l^ A-A'^ll- 4^ °J3L^! H?U= 31^21 ^ 

°«ja| =^H^]S.^Ai^ ^ 19J SE^r 215. tifl*l£H , t]\^-SL 

♦ 33r ^o] 7 } ^Sfl 31 tifl^l^ ^51 Sit)-. 

<67> £ 3a fi^ £ 3b# ^1 #S*>^, 71^(110)^1^ °o 1 3.7> *fl3}*m *aH^Hl 

(132)21-, <9a^!Hl(132)S ^€ °<JH7> = D WfH(136)2f, °<JH^»H(132)^- 
m-H(136)«- ^SKr °J 3.^^(134)ol ^^^cf. 

<68> # 7 ) 7 ]^-( H0)O.S.fe ^^^S.21 aflS^ We) A>-g-£l^ ^3 ^1 o] 5£) 7> A}-g-^ 

^ ^cf. #71 <y 3.^^1(132)^ 71^(110)21 #^ofl. ^ ^€ *r 5U °-°l , 
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^(132)21 oj-Bfl^ofl <H^KE^- 71^(110)51 ^Jl 91 

^ <%EL £l^tJl(oliAl)Sf <g^^Cl-. ZLSlJl, #7l o o l 3 ^^ (134) ^ o o 1 3 ^h 1(132 )^. nfl 

M#=(i36) a>oi^ 71^-dio)* ^jis. *3-f-*M ^ 3.^(134)^ 0 ja| 

^(132)^1 ^^f^H ^ H ^ #13 ^^o.^ £ %o] 

v}&2\is}r)-. oj ^^11 ^( 134) o| ^ ^ ^Aj-o. ^^ 0 -| o>qc-lel-£ Bj-^^oluf 

^ ^ A <M- 7}^ 5^. 0 <j3*fl^(134)£: ° 0 i a. ^«1( 132)^1 ^4) 

^7> o>Md1h1-H 71^(110)1- ^MilS ^-^H ^ 3^*1(132) 2}- 136)1- <S 

^ 7>^tb ^^Hl *§^€ ^ 91^. 

^-71* ^(132), °<J3*11^(134) ^ nflull.^(i3 6 )7l- t§^sq<H & 

^ 71^(110)21 ^oil^ ±^ # ell olH( 120)71- *}£^tf. ^"71 ^ #ell^lH(120)^ 

(132)2} ^f**-|- o]^ t <$EL%v] (132)^1 #4H1 t}l-§-*Hr ^^Hlb °ja^al 
( 132)5.^- <$3.2] S#ol o1j=lo^1^ i . #(138) ol ^3lo.^ ^f-sM ^£tf. 

#7} #eflo|H(120)^ 71^(110) ^oHl 3#£ 4^2) 01^^14. 

°1 M^-fr 71^(110) tfofl ^*>3 °-5L *fll ( ^2 ^ ^3 ^.^#(121, 122, 

126)5f, ^13 iLJ:#(126) 21 oil #7151^011 21S11 ^-^#(128)4, ^#(128)21 

4^ X^ofl ^^^-(129)^- i^W. #7] A]\ iLiL#( 121)3]- *ll2 iL 

Jl#(122) ^l-ololl^ -SlEl(142)7> n}^ 1 *! , *j| 2 iLsfK 122)3}. ^13 1±Jl#(126) ^>°H 
^ i^ll(144)7> n>^^cf. n^Jl, ^12 £.SL^(122)3)- *fl3 ^.S#(126) ^V^l °11 ^ 
#(124)°1 cl p>^^ ^ ^icf. 
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afli (passivation layer, 121)£ S3MH(120)* ^l^fe <4^°1 

^ 7R V d >2fl^^ l-^#o.^ 71^(110)^1 ^"^l ^€*=r. #7l afll iLiL# 
(121)£r =L $H ^^s)^ §lE](142)sq- n ^>2fl^ 71^(110) ^>°1^ §1B^(142)^| 
fill 31 tr t^fA^ ^sl^ ^>5r#^i4 ^2]^- ^sl-#3. ol^-c^^ ^ o^cf. 

m iLJL#(121) ^H^r ^3 ^^(132)2] ^-Sfofl 5)x)f>}ol <y3.^«1(132) tfl^sl 
°J3.* 7><l*Kr (142)7}- ^(138)4 t^Rr ^JlS. <>1 §1^(142)^ 

5^3 ^1 €^ ^5f#(tantalum 
nitride), eIe}^- ^Sj-#(t i tanium nitride), -^Bl* r °l-^( tungsten si 1 icide)2f 

^ *m ^^S. o] -Lo]^lcf. ^- 7 i §^(142)^ £ a1^ u}^ ^-ol ic#(138)# #&1 

^-7] z\]2 fi.S#(122)^r *1 (142) Si iLJl» afll ^.^(121)4 ^El(142) 

°H D >^^cf. ^71 *fl2 S.^#(122)£ afll JUL #(121)31)- d>^]-7>^1S. ^E)# iE 

^12 ^.1^(122) Sl^^ §1&|(142)S1- &7}mL£. <£^_£\o] ^1^1(142)^1 ^ ^ Efl 
SI *ifHI- ?J7>^ £^1 (conductor, 144)7 r ^r^cf. £*fl(144)Sl <^^^ *fi2 

UL:§l#(122H1 m ^^*(d)* -§-*fl *1E1(142H1 ^^^nf. ZLSlJl, 5131 

(144)^ 5L#s§o] ^ j iH^l^oluf. ^nl^- ^ £^ ^-ojq- ^.o.^ 

A]2 fi.l#(122) ^-71 w>2l- ^o] <g^ £ ^( 124 )ol u>^^ ^ 01 1} 

>^7l <l*iSl#(124)^ *1E|(142)S1- ^1(142) ^£Sl 1* 71^(110)4 #<£=^ 
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(128)^.3. ^JE^l^ 7]*g~$ t}^ %°.3., 7]-^*}; *V oj a ^^(132)^- *| 3(142)* 2. 
= m-i- ^ ^Xl ^^Itt 5J°1 «>^«>cf. 1^i£#(124)4 H^l(144) 

A>olo] 124)^8: £X]( 144)3. Bj ^Jl ^5)<X°> $ 

cf. ^^£^(124)4 1^(142) a}o-|o} #71^ ^-o] zl# A>o]oi] 7 fl 

XI € XI 2 tUL#(122)^l °l-f-<X^ ^ oi^ O-^JL, 1*l5L#( 124)^8: XI 1 

(121)4 XI 2 SLa:^(122)-g- ^g-wM XI 2 ^*(C 2 )* *«fl 7l #(110)3 tf^ofl 

^^£^(124)ol £^1(144)4 X12 J;LJl#(122) ^-fofl^-, l*!^ 

(124 )£- £X1(144)4 ^ ^r#^, ^ 0 ^cl^-om ^Dl^- ^ HL^r ^lM" £rJL 

<l^:£^(124)^r £^1(144)^1 ^liLt]- ^711 ^^§}J1^1- ^M-, JE31 
(144)4^ ^-§-^3. ^^*>J1^> ^-^l^r, £X1(144)4 ^^£^(124) A>ol 

^•71 ^13 iS#(126)^r A o v 7l i^l(144)4 X12 J£Jl^(122) $H ^^ck ^7] 
X13 iJl#(126)^ ZL iflofl n>^sl^ ^-^( 12 8)azl- zl o>Eflo] ^1(144) a>o1^ 
2.XI (144)^1 iLJr-I- ^ n>?i^cl-. ^13 JjLJl^(126)£t TE0S(Tetraethylorthosi 1 icate) 
^V£}-# iE^r ^>2l-#S. ol^f-^ <r 91^. ^7} <g ^51^(124)3 ^3<^ -f 

Tr ^#(128)43 ^«fl ^-71 ^13 iLJl#(126),§- 71- ^fV *1 ^^§>x] ^Jo] 
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<79> #7) ^#(128)£r l^^^l ^r#-S, M^S. oj^-^^lcl- 

4. ^"^#(128)-^ ^3 J±JL#(126) $H ^-71 ^#^-8: ^^lS.^-^- o_3*| cfl^ 30 ~ 
100/fln, «}^-^s}7ll^ 45//m *]M^ Jf*)£ ^€4. °1» ^*fl, ^13 M 

^(126) $Hfe #7) ^-^1-^^ #7]3E^-g- Al£f( S eed layer, 127) o] pV^tJ-. 

^"71 ^"(127)^: #7} &S.<$o] <S3L~5}51 ^7] ^#(128)^ ^ 7}*)±r 
^■4=-, cfl^tfl eIeBt BL±r ^E)5L o}^o]^ - olcf. 
<80> o] ^ ^^^(128)^ *1 3(142) ^ ZL S\^-S, 7l^# *>cf. 

^1, ^#(128)ol JE^- ^6fl o^sfl aljs^ ^ ^ £j £S , ojl- -g^fl Jr. 

tij-^o) o]S-^^]cf. a > oj 37 | ^lofl §lEi(142) * Zl ^^ofl #^}^r 

^ ^^£^(124)1- -i-*fl 71^(110) ^ 1^-^(128)^.3. t^V^cf . 

14^1, 0 o 1 ^7> ^1 l±tf aV^o] o]^-<r>|^j7 ^(138) -&S.7} ^ 

<8i> ^-71 ^#(128)^ JE^fe wfaf ^-o] =7^ ^(129)^1 

€4. ^ ^(138b)^ ^fl^^r ^1^* ^]t4. ^ ^-ol, #7} 

3^^(129)^ °JH7> SJ-^^V ofl^o] ^A>^ ^ CQH.7} £ 

a>^1 * ii#(138) v|H ^(meniscus )51 ^S-Tfl ^€ ^ ^5^- tb 

cf. o]ei*> ^^^-(129)^1 2]*fl. ^ #3HS(120)£] S^oj oj a £ - o]^-^ 

nelJi, ^ ^-^oflA^ 4V7I i^r^ ^^(129)^ ^-^#(128)^1 S^^l 1 ?]: 
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S)JL, 138)2] i^^cHl^ ^s)*] ^cf. , 2^(138) ^o\) °JS7f 

^ 91°-^, ^H^Ti^JE ^#(138) tflJjMI 4M€ *r 

^ #3MH(120)^ S^^r oj a <^. ^ofl 7^ ol 

— — , ^ Jf^-3|- ^7l^^ A>^ofl AV5|.7> ^^M-Tfl ^Cf. ZLE]j7, ^ 

#eflo)E(120)^ °Jat ^71^-71 ^*fl ^7l^o.S aH^Cwiping)^. 

SU^ i^KE^S. 7>^ ?J-g- *Vcf. uJ-sM, a. wv^ofl 4^ a^e^co^, aV 7 ) 

i U-tt ^-^-#( fluorine-containing compound)^ ^^Hi-^ # ^°]S. t>}^\-2] <>1 
^M^. ^"71 *J-f|- 2^^#S.^ PTFE(Polytetraf luoroethylene) iE^b Ir^-^ii 

(fluorocarbon)7l- h]-^*}^ , # 7 1 ^#^Sb #(AuH w>^-^5>cf. 

Zl^Jl, ^-71 ic§ #3HH(120H^r ^"7lt!r «>^- 2n^(138)ol ^^^tf. 

7) ^#(138)2] ^0.5. ^ ^Jol w>^s>rf. fV^, 138)^1 ^ ^ 

^ o>qci2HE. eH&^W 4^ 7>^ ^ ZLelJl, # 

71 ^#(138)^ ^(138a)4 ^J-tL ^(i38b)S ^l^^cf. Spf t«(138a)£- 

^"71 tiJl^l:(121, 122, 126)3- ^-f-^H 3^3^, ^ ^(138b)£r ^7) 

^-##(128)# *M £.3. ^#£ r ^ «§>S^ck ne^Jl, #JjL ^#(138b)£ ^3 
3. ^€ ^£ Sa^-M-, «>^- 2°1 #^J5_S 7}^ Eflol^ 

<S^O.S. ?H W^^cf. olS} £o] ^-tL ic:#(138b)ol ^>^O.S. £ 
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<84> t£th A oM ^# #eflolH(120)^ ^-#^(128)^1 ^ 

3. 1^51°^, ^#(138)2} ^°ll- z^l *r ^711 ^tf. °l*cH 

O] cl£|) 7 ). 7}^\7\] S\JL, ^(138)# ^ -&<M^r <%EL *j=Aj- 

^, °j£L ^^o) 71^(110)^1 tH^fl x^is] ^3ltV ^o.S. JL#€ ^ 

<85> o]£}oflAl^ ^ 4 a vfl^l 4c# ^So"}^ ^^^1 H^HSfl^lH °<ja 

7> ^7>H#1: ^^*>7lS. 

< 86 > ^ £ 4a § #2iii>}#, <Q 3. ^ «1 (132) Si- 2^#(138) vfl^-«^ 6 <jH(150)7> *fl^ # 

Efl^l^, 3E^1(144)* -f-*fl §lEi(142)<Hl €^ ^^^1 9l7}5\i£ *|El(142)<HM 1 

ol ^MS^t}. «i£ *1 3(142) ^efl^l iJl#(121)* ^f-afl °ja|til(132) tfl 

^ °<J 3,(150)3. °H oj3(150)7> til^H iHl-C 160)«>1 A <§ 

^€ Hll-(160)^r *Mr3*l <gS] 4^ fl^Tfl 3^, °H ^ ^#(138) Vfl^- 

Sl °ja(150)fe ic#(138) *#°-3. ^^M-7>t11 £cf. o] afl, ^#(138) #°.S. ^slM-^V 
°J3(150)^ in# #eflolE( 12 o)Sl X^l *8>S€ S^^-(129)ol 7>^1 ^*fl 3 

X^°)l 3}*1tt ^l^Cf. 

<87> °]°]*\, JE 4b«" ^"2:^, HH-(160)o] 3}tfl3. sg^-€ ^l^H °i7>^ol 

*KH^, 3 "ir (160)^8: o] nfl, ^3^*1(132) v^TT «-<g-o] ^^Tfl 

EH ii#(138) ^-^-^1 °J 3(150)^- cfAl °J 3^3(132) *r°-3, $\^°\ £.7fl &x%. o]<% 

f^H ^#(138) ^ M-^Cj «.«.0. ^^ofl o^ o_H^( 150 ')o) ^EflS. ^# 

(138) ifl-»M °<j3(150)s+ £-elsH oi nfl, t # #eflolH(120) S^^lfe ±. 

^ 3^(129)°1 *$^S\JL, 1^(138)3 Q°]7} ^&is] ^7fl afrjiSM °<J 
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3 ^3(150' )£: 2^#(138) iflJM °J3( 150)^.3.^- 3 ^3)3. ^Tfl ^-E)^ ^ <& 

°J3 ^^(150' )ol -grem ^ ^(138) tfl«-o)l <y 3.(150) ^Ni 

Tl^b ° 0 i 3^(132)^°. 3. ^M^Ml ^4. °1 1, ^ ^^H^r #3H 

H(120H1 #^*] ^ i^(138)°l oi^zs, ^q^^ ^S]^ 

(138) ^H^v ois^ xl7ll ^ o o i 3 ^^ (132) ^oH^l °J 

3^*1(132) ^]7l7> 53o] ^5]^, tjjluli^^o) ^-Efl^o) ^.^ 

^-^Hfe ^3(150' )^1 ^ *lBl(l42)i4 ZL ^^^1 to] <l^i£# 

(124)4- ^-##(128)* ^*fl ^3£S)<H .7lJ&(110) 3^ sq^-S. f>)B\(U2)Q 
^#(138) ^ ZL £5.7} £_t\. DHVs^i ^<sHX| ^4. 

tf^LJL £ 4c* #2^, 0 J 3^*1 (132) ifl^Ml Jf<g-ol A>e]-^ 7II 
(138) ifl^afl $>M?1 "iNi^l &^^°\] ^3(150)^ tJ-A] 

^#(138)^1 #^ ^*>7fl ^cf. ojofl o}-h}- oj 3 ^(132) ^Jf^r °J3 *fl 

>£(134)-g- *«|| °Ja(150)S cf^l ^fl^l^m-. nfl, (138)3 ifl^ ^ 

^# -fr^lSfcil $1A£1 °J 3(150)7} ^#(139) uflJM) ^fl^-]^ ^ ^] 

^o VJ f ic^(138b)°l Eflol^ £ °J3(150)21 ^£7} 14 

711 3tt 9X^. °<J 3(150)3 sl^oi #.g.£M ^-Efls ^7] SMI 3^, -SM^ 

4^°1 #4^. °1 ^MHH^, <1^1£#(124) ^ ^#(128)* **fl 0)^0] 
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< 92 > , £ 5-fr ^25^, *3*HHH 71^(110)^.^^ o] 3^1- rflef 300 

- 500im ^v\)£. 7 r ^*H Af-g-tVcf. %}o]v\^ ^^ofl ^ 

^ tfl^xvofl jL^oltf. 

<94> HtM JL, ^E]-s 71^(110)5] t(| l iljL#(121)^: ^^^nf. #7l Till 

iL«(121)^ 7l^-(110)^ ^-Tgo]] A>5}-§ SE^r ^e)^- f^^S*! 

<95> 71^(110)^ ^ofl ji^(i2l) i?H *li=Kl42)# *8^th}. 

A oM *1BK142)^ Tfll tiJl#( 121)2] ^S^l 5=^=} 41 S]^, 

-r^l^ thS\ 3-1: (tantalum nitride), ^5j-#(t itanium nitride) 5E^ 

^i^l ^^a>o]c (tungsten silicide)^ ^ ^t^-fr ^)S. o] 

(P)^ 4i^7]-^s} ^*>7l^^( LPCVD; Low pressure chemical vapor 

deposit ion HI ^*fl tflsf 0.7 ~ lm ^SHS ^ 91°-^, ft *l-0- 
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^# ^Sj-l- (tantalum nitride), ^S)-l-(t itanium nitride) iE^ ^e) 

*}o] ^(tungsten silicide)^ Z\ ^ (sputter ing)°l ^ s-j-^M^^^ (CVD; Chemical 
vapor deposition) ^°\] rflef o.l - 0.3m <r Si 1 *. °1 *11r ^^^1 

^ ^l^r, *1 3(142)2} ^J2f zjo]^ jib^^H 3^tr 7}x]sm cf^. ^ 

^5. ^ afll ^#(121)31 ^JL^<^1 ^€ ^ tl*)]^, ££n}i3fi}- 

cf^o.^, £ Qo\) S^IS zj-ol, ^ji M.S.^(l21)s\- ^E-1(142)^ ^o\) *)12 

iLJL^(122)^§: ^SW^r. ^l^ilS., A2 iLJ:#(122)^r a}-^ s ^ aj^^. ^ 

2r!-§r ^ 0.5 - ^3. ^^<L3.^ <=>)^^. ^ 31^. o]o]*\ , fiif 
(122)^ ^z^M *lEi(142)^ ^ J£ 7°J #3HH ;s=;Sfl(144)Sr ^ 

^€ 2n#*l ^- ^11 ^^*(d)^: ^^^Jl, *fl2 ^.^(122)54 M_3L^ 

(121)^- Ir^r^ —sL ^Zf*>^ 71^(110)^ ^-g-, ^ £ 7^ clTjHH ! #51 #(124) -4 
^£"8: ^#a]71^ ^2 f]ej#(C 2 )l- a o v 71 ^ ^ 2 ^^^(d, C 2 ) 

£ 7^ A2 J±J:#(122)2l ^<H1 £xfl(l44)5f <i^£^(124)# -#Efll- £ 

*\% S^olcf. ^^o.^., £^(144)^ <i^£#(124)^r #7l ^ 1 #51^ oj ^ ^ 

^*\JL oil- 5fl E ^^.o. S M| ^ $1t4. ol nfl, £i^( 144)2]- <1*I51 

#(124)^ Ais. ^€4. =L^, £*ll(144)^r ^m-(Ci)^- ^-*fl 

*13(142)2f <g^£#(124)^ A2 ^&t-(C 2 )^r ^ 71^(110)4 
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<98> *V3g ( <g^ £ ^( 12 4)^ ^)M. £X]( 144)5] ^-^ticf -^Tfl §>J1^> S^M- <l*l£ 

^(124)* ol^Hr £Xl(144)SRr 4€r t}^} S}^ ^-f , £^ £ 

Xl(144)S}- <I*l£fKl24)* Jii} 3Hl*rXl ^^A]7lJl^> <5>fe ^-fofl^, £X|(144)* ^ 
*1 ^tr ^1 ^^H#(124)-i- *r Ji4 -SMI*>X1 -g^*}^, £ 6^ 

<*IH XI 1 ^^(Ci)^ ^^1(144)^> ^^*V ^, £31(144)3]- XI 2 ^#(122) 

$H ^^* (ul£ Al)^- ^tbth 7 i^#-£ XI 2 ii^#(122)4 ^-<H^ ^^tb w o v 

»Hj o^fl + flcj.. ojc^A^ ^^^4 XI 2 ^ XU iS#(122, 121)* £*r^i>- 

3. qz^cl XI 2 §<W(C 2 )# ne]JL, 1^S^(124)^r ^71^ « 0 v ^*r 

»^°-S. ^>Sth=r. (144)^4 ^^£^(124) ^>°H1 7flX|^t).. 

<99> £ 8^ £ 7^ S^=H1 XI 3 iL:£#(126)* ^9 S.^ %°]*\-. ^ 

XH°-S, X]3 J±;§L^(126)£: TEOS(Tetraethylorthosilicate) ^Sj-l-i: te}i°} s}-«r7l 
^^^"^(PECVD; Plasma enhanced chemical vapor deposition)^ £|«fl cfl^ 0.7 - 3ym 
^£fi] #2]-f-£5L^ °l-f-<X^ ^ fli}. o]^^, XI 3 l±iL#(126)* ^^£S 

^Zf*H «r^r ^^£^(124)* £#Al^lcf. 

<ioo> £ £#(l38a)^ ^tr #Bfl» £a]*V ^ojcf. £^(i38a)£r 

(142) XI 3 J£5i#(126), XI 2 M.^l#(122) ^ XI 1 iLJ:#(121)^- «H-^ 0 ]^ 

z^KRIE; Reactive ion etchingH s}*fl &x}^°.S. ^Zf^-£S>X *§^€ *r 9X^. 

<ioi> £ io^ £ 9^ ^S^^l ^7l£^ fl^ *lS.f-(seed layer, 127)* 

tr #Efl« £Altr ^ojcf. aV 7 i *lS-^(127)£r ^7l£^-# ^«fl £^^o] o^^j. 
E]E)-¥(Ti) £^ ^el(Cu) ^ ^E^ofl °]*fl tflef ioo A ~ 1000 

f^^LiM ^1^<X^ ^ &i=r. ^"71 Al£*(i27)* o]J=l^ ^#^^r ^#*f 
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w>sf Qo) ^-#^(128)3)-^ ^ -id^# JIS^H ^Sfl^cf. tb^, ^-71 Aj^^ 

(127) £ M^i(Ti)4 ^(Cu)l- ^H^-S °l-¥-<H*l ^ & 
A. 

tf-g--flS, £ 11^1 ^o], #Jf U o^ 138b)-g- ^^*>7l 

t^-I- (plating mold, 139)# ^W^-. ^7} 3E##(139)£: #(127)^ ^S^ofl 

l^e^liSt 3, °1# A c VJ f ^#(138b)S] sflE^^-o.^. 

*1 ^€ ^ -8-7} £.##(139)^ l£e^i^n> o>u|e^ ##>y 

o^o^ ^ -7-^1^^, a1=^C127)^ ^ ^(138b)^) ^°liL 

^ I^e^liBt ii^cf. o| nfl, ^>-« i^(138a) vflJiMlS. I£ 

efl ^ ±e 7 f ^ ^ x| *Vcf. o] x\ t ij= sflE^^H ^ £# ( 138b ) °] ^ 
^€ ^ ^(138a) vflofl ^&^-$r ^?AA. °1 °fl, IS^l^Sb 

^!^-S.^Ei o>Hfl^o.s. £^ n. Si °1 s| ^ # o_s. ^Ei^tf. 

^■*H lEJfl^liHt i^?M7lT7 e^j ^(proximity exposure)^ *r Si 

4. °1 , l£ D l-i3t Sl^^Zl, oHl nj-ej- i£ 511^1 ^ ^-^ 

*H1 ^Sfl ^€ ^ Xirf. i^(138b)£- ^flcl ^ 

cf-g-o.^., £ 12ofl £A]^ «>£>}. ^-o], Ajc ^.(127)21 ^ofl ^ 

(128) -i- ^^^4. ^-##(128)-S- I^S^o] ojr^^j. ^ ( ^^tfl u)^(Ni) ^f-e] 

48-27 



1020020077000 ^*}: 2003/5/9 

(Cu), B r ^*l*Wlfe q^(Ni)* ^1^(127) S.^o\) &7)S.^*t°.g.4q rflef 30 - 100/um, 
H r ^l*Ml^- 45/zm o]-#4\ ^£ JjL^ ^>£<g ^ oix} ^x-fl^o.^, M^(Ni) 

#(139)3 ^-^-oH ot^. ^ ^^ofl^ #5.^. 

<104> °1<>H, £ 13o]) ^-O] ^-^^(128)^ ±^^=r 7>^1 

(129)^ ^tr^f. #7] S^^-(129)^r ^^*V «r3- ^1 iflSj-SHgsj- 
^MM-g- 7>^1 <^?irfl f- *rM"3 MS. 

^ SU^. ^-fr ^-^S.^ PTFE i&^r #Sl-f3:^7> w}^*]^, ^i^S. 

^ ^-(Au)°l H>^^>cf. oisq- 333. yj-^ofl o^o| ^-^(128)3 

S^ofl ^ 5a^. ^11" 3^3-(129)-§: FTFE» s}<^ tg>$ 

*m PTFE* ^1 ^-##(128)3 rflef o.ljtfln vfl*l ^ ^^S. 

(composite plating)^>^ "»flBr#^(Metaf Ion) °l-g-€ ^ &t)-. tr^l , 

S^^-(129)ol ol^o^^l^ ^-foflfe, #5}2,p> sHM^z^CPECVDH 3 

^r#(128)3 K^<>\] ^ A vfl*l A si *r Slcf. ol 

«fl, £^»(139) ^sl^nv, £M(i 39 ) ^ofl ^^-s] ^e]-^ 

^*Rr 5L#»(139)3 ^ ^*HH i£^-t(139)4 ^l7i€ ^ fl*=r. HSlJl, a 

^(129)°1 ^-0.3. o^o^fe ^^Mlfe. #t #*1 (Evaporator HI 3*fl #^r#(128)3 

<105> Aj-yj^ y >5q- ^-o], -a ^ofl^fe ic^(138)ol ^ofl n) e| «1-(139)^- 

3 ^#(128)4 S^^(129)-i: <8^*»ll El£S, ^^(129)^ 

^r^(128)3 S^oflnv ^^s)ji ^#(138)^1 ^^ofl^ ^^s]^ ^cf. 
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<ioe> o]oH, £^-S(139)# ^l^^Jl, £^1-(139)^ *)l7H ^-^^ 

#(127) -8: A^A. £^-&(139)-^ iSeflxl^eo^ ^Ti^^H <A}^ 

^t^J ^ SXv\. A]EL%.(i27)^, ^-^(128)1- ol 1-^^ a] c^(i27) 
* #^4^1 J13}<5H ^1^#(127)^ ^eM^ ^zj-sj.^ ^4 

2^ B)H^ ^^l ^*fl, HBjuI E^E)-^-(Ti)O.S Ol^o|^l ^-fofl^ 

HF wflol^ ^z}-^ A}-g-tg- ^ oirf. ZLe^, £ I4°fl IEa^ a}^ ^o] ^>«- ^ 
(138a)2f A o VJ f ^#(138b)°l ^( 138 )ol ^^^j7 ( uf^o) #^^o] 

#£flolB( 120)7]- SH^tf. 
<107> £ 15^. 71^(110)^1 (132)1- ^-Efll- 5LA]*1 

3°]cf. °j3^tf|(132)^ i^(138Hl S]Sfl 2r.#^ 7l^-(110)^: ^-]z|f o.S^i ^ 

^St 4 s 5U^t. ^^1^-2.5., XeF 2 7>^ S^r BrF 3 7>>i-& Aiz| 7 ^^ A>-g-$>c^ 71^(110) 
^ Al^V ^o_V ^AiAi^Vcf. zls^ £Al^ w><2j- zj-o^ ^o]^- tiV^ol cfl^ 2 0 ~ 

40/zm^l ^H 1 ^ °J 51^*1 (132)7]- ^^^cf. 
<108> s. 71^(110)51 ^Z^c*) nflu)^(i36)2l- «y3^fl^(134)i ^^*V 

^Efll- 7A°)^. ^^1^-^S, 71^(110)^1 tifl^^i aizHJ fb^Rr 

iat ^, 71^(110)^ tifl^^- oH^loflo.^ TMAH(Tetramethyl Ammonium 

Hydroxide) S^r ^r^]:5r^:#(K0H; potassium hydroxide)-!: A>-g-^c^ ^A] a] z^z}t& , J&a] 
€ wl-^- ^°1 ^a}a1 nfliJ|s.c (1 3 6)7 |. ^A^d-. tHS, *flM#^(136)fe- 7l^ 

(110)2] ufl^ ol« 0 v^ TdAiAizl-f-o.^ ^a^ ^ £ oicf o]o]*\ t T 3 flq^c( 136 ) 7 ]. 

71^(110)51 Hfl^l °J3 ^^(134)^- tWHir ^^>^a.s *UM# 
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= (136)^ °Jil*»tH(132) ^W^l 71^(110)^- ^-g-^l^^CRIEH £]*fl 
^ °<J .31*1) ^( 134) -g- °33L *fl^(134)£ 71^(110)^1 ^^HH ^ 

(138)* ^-*fl <3a^iH(132) 7l^-(110)* ^zHH ^£ $14. 

<109> #71 % 7\x}?\} 5^, £ 16^1 tij-fif ^ 7>^1 £ M^ofl 

3-§-« ^ $a^. °>-ire|. 4 ^HH ^1^1^ ^13^ S^IB 
^ Sa^fr ^ ^p>^1 oflX|£ tgo^ s ^ 7 > 

^ Slcf. rq-^i, 7l#^ IS ^^-^ s^^zji^^o]] o\f%x\ 

<112> ^fl, t^o] tg^jg JjUflof) 3 ^#^4 
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2] 

[^^8- 3] 

31 2%Vofl oiolAi, 
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^7) 3.^^-8: ^± # ^c^ £ -.^.g. 3^ 

*>xr 53* ^HJ sr>^ <Qzim Q ^3.^ H^H^ 
4] 

^-71 #-8- SHt#£r PTFE Si^r 1:5}-^<?1 53* ^ .O S ^ 
5] 

#7} ^#^-8: #(Au)^l 55* ^SLg. <Br}^ H^H*llJEi. 
[^^J- 6] 

7] 

A oM #^£r ^7l£^-oil ^§1] 30 ~ lOO^m 53 * <U 

[^^J- 8] 

*3l 1%H1 SI^^, 
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[$^& 9] 

#7} ^ ±^£r #^JlJL 7}^ c^^H ^o}*)^ Eflo)^ ^OJg. ^ 

l^^J- 10] 

*fl 1^1 Sa°H, 

^ ^<&^5L ^"71 7]%3\- <#7] ^#^1 nf^s) ^-g- ^-^ 

fe- ^*H^ °J -3.3? HHB*ll=. 
[^^J- 111 

A oM ^B^gr ^-7] IH^]^, ^n)^- # ^ ^ ^oflAi o^^ 

12] 

(7» 7l^# ^l^Rr ^Tjl; 

( M") ^"7] 7]^: ^-ofl c^o} lift ^X}*\SLS- §1E^ ^71 0>)B] 
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( e}) #7] SLJL§^# 3H1 ^^^-Jl, #7l ^%-9\ S^l 1 ?} ±. 

#4 #^- ^« ^#*Rr #31; 

(°» #71 #^f- *}Jf i^-fr -S-Sfl #71 71 ^ #^# 

°<J^7> *fl $1*1*7 oj H ^^ # tg^^ #31; 31 

(*}) #71 7l^f f^s}^ nflu|^.EL<4, ^1-71 ^H^W^ #71 nfl 

<2^Rr ^a^m-i: #31 ^tii^m ^ ^^.s. *m <y*ii^ 

13] 

*11 12^H1 91°}*], 

#7l (7» #74H1^ , 71^ ^H^S ol^ol^l ^.g- ^ 

14] 

*ll 12%H1 9X°}*), 

#7l.(l4) ^H^, Aj- 7l JiJr^S. A^olofl ^-71 OJrj^o} 2$6\] tifl ^ ^ #7) 
*J £^lS-?-Bl ^<3£)jL #71 71^4 #71 ^-#^o)] <l*lH^g- ^§ # *Rr 

l^^-ty 15] 

*)1 14%H1 A^H, 
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#7l I^Si^r #7] 5L*])Q ^r«3. ^Ajo]] 

16] 

*H 14%H1 5tt°H, 

#7l IE*fl 3H1 ^<a## , -*7l ^<2# $H #7] 1 3^*Hr 

17] 

A o V 7l 1^1 5L#^- IH^I^, ^ = ^ ^. ^ o. #Dl]Ai ol-^x] 

*r 7 A^r ^ *flS#^. 

18] 

^1 12%H1 , 

A o V 7l (l}) ^H^ ( #71 ^ *|E} °}^°) #7l iLJ>#^# 

19] 

#71 SLJL## $H ^71^0. Aln|, f *S#*Kr ^TTfl; 

#71 A^f, ^ofl # 7 j #Jf ^^*>7l *§^Rr ^711; 

#71 A}j=^ $)f$\ # 7 1 =-4^-§-' ^7l£^-o,l cqsfl f§^f;}^ 
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20] 

^-7] Al^^o. E^B^aZf ^ ^oflAi ^4j~£ <$7] ilff iflofl # 

21] 
22] 

^, °m ^"71 ^ ^#^1 MAS ^E^^-O.^M| ^5]^ ^li 
23] 

*\] 22%H1 $1°]*}, 
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r£X\o) yo^l^r ^H^l ^^S. 5flE^*>fe ^ <L£. *>fe ^Xl^ 

24] 

i^t^l A oM ^^>5Lfl- 2^*Rr 3* #^-°5L <HX1^ 

25] 

Xl 19%H1 &<H>H, 

XlS^. 

26] 

Xl 19-M &<X*1, 

^"7l 30 - lOO^m ^3* ^^ilS. <|JX]^ <$EL$ H 

27] 

-a-71 s^e^S- ^ ^ ^ ^q-o^ #^ x^-sHr 53 
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[^T 1 * 28] 

A o V 7l &± ^-fi- ^tf^ PTFE !-3^^<y ^^AS °<Jh3! 
29] 

*fl 28%H1 si^H, 

^-71 PTFEtt #7l ^J°S. H}^ 

[3^* 30] 

*fl 28%H1 5a°^1, 

31] 

[^t 1 * 32] 

31%H1 3X°\*\, 
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33] 

*fl 12 W 91°]*], 

#7l (*}) #3HH, -8-71 °Ja^tH^ #7] ^#^r -f-Sfl #7] 
34] 

12%H1 floH, 

#7l («» ^TjHH, #7l D|iqs-£L^ ^71 71^;^ T^^g. -ij^t^ $#£| 



48-40 



1020020077000 



M 'U*}-- 2003/5/9 



la] 




48-41 



1020020077000 ^^ 2003/5/9 

15- 2] 




36 32 48 34 

[.£ 3a] 



142138 132 




124 C2 



[5. 3b] 

138 



124 138a 138b 124 




48-42 



1020020077000 



§^ ^*}: 2003/5/9 



[S. 4a] 




136 132 134 



48-43 



1020020077000 



#^ 2003/5/9 



4c] 

150' 




[5E. 6] 




48-44 



* » 



1020020077000 



^ 2003/5/9 



[-£ 7] 

144 Ci 142 124 



142 124 



C2 




8] 



144 142 124 142 124 



126. 

122 
121 




,126 
/^122 
121 



110 



[5L 9] 



144 142 124 138a 142 124 




[51 10] 

144 142 124 



138a 142 124 



127 




48-45 



1020020077000 



M <H*>: 2003/5/9 



IS. 11] 




[S 12] 

144 142 124 139 142 124 




IS 13] 

144 142 124 139 142 124 




48-46 



c 



1020020077000 



2003/5/9 



[51 14] 



138 

144 142 124 138a 138b 142 124 




120 



110 



[5L 15] 



138 

144 142 124 138a 138b 142 124 




120 



110 



48-47 



4 " . 



1020020077000 2003/5/9 



[51 16] 

138 

144 142 124 138a 138b 142 124 




48-48 



